Interaction of the 4 S polycyclic aromatic hydrocarbon-binding protein with the cytochrome P-450c gene.
The induction of cytochrome P-450c, the isozyme most closely associated with aryl hydrocarbon hydroxylase activity in the rat, is mediated through a cytosolic polycyclic aromatic hydrocarbon (PAH)-binding protein(s). We have reported on the purification and characterization of a 4 S protein that interacts in a specific and saturable manner with [3H]benzo[a]pyrene and other PAHs. (W. H. Houser et al. (1985) Biochemistry 24, 7839-7845). We have also reported on the specific and saturable interaction of the 4 S protein with a plasmid containing 1.9 kbp of cloned rat P-450c sequence including exon 1, the 5' half of intron 1, and approximately 882 bp upstream information. Our investigations now show that incubation of this protein with a portion of the rat P-450c gene, followed by digestion with either lambda exonuclease or exonuclease III, tentatively identified two protected regions at -225 and -455 bp 5' from exon 1. To further study the significance of these protected regions, a 3.4-kbp fragment containing cytochrome P-450c promoter and 5'-upstream sequences (-882 to +2545) was fused to the chloramphenicol acetyl transferase (CAT) reporter gene and transfected into either rat epithelial RL-PR-C cells or rat hepatoma H-4-II-E cells. Both cell lines expressed CAT activity in response to induction by 3-methylcholanthrene (3MC), indicating that important regulatory regions responsive to 3MC are present in these constructs. However, neither cell line expressed CAT activity in response to 3MC when transfected with plasmids containing deletions (-95 to -724 or -240 to -720) in the regions shown to be protected by our footprinting studies. These results corroborate previous studies which indicated that the 4 S PAH-binding protein interacts in a specific manner with regions of the rat cytochrome P-450c gene. We conclude that the 4 S protein may play an important role in the regulation of expression of cytochrome P-450c in the rat.